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On the pollen development in excised anthers of Tradescantia
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Table 1. Nutrient media used

Names of Elements contained l Names of Elements contained
media media
SM | Taylor s basic medium+2% Sucrose |gMcAAR—50| SMcAA+RNA 50ppm

+3ppm glyeine ¥ . pem 164 Rha SM+RNA acid hydrolysate 120ppm
SMe Ialyoloogp; bgalzlchTLtdllL;;n: 1]0:\%/\ SHETOE TR SM+RNA alkali hydrolysate 120ppm
YE SM+ yeast extract D= 85 SM+DNA 25ppm
RE SM T 7ode seantia. root extract D—50 SM+DNA 50ppm
ML SM+malt extract R 100 SM+DNA _100ppm
GT SM+ glutamic acid 100ppm + Ui ShiDNg Bhmm BN G0ppe

| tryptophan 100ppm Dha SM+DNA acid hydrolysate 50ppm

AP ‘ SM+ alanine 500ppm-+ proline 500ppm |Dhb SM+DNA alkali hydrolysate 50ppm
R—1 SM+RNA 1lppm AU SM+ adenine 10ppm+uridine 10ppm
R— 25 SM+RNA 25ppm K—1 SM-+kinetin 1ppm
R—50 SM+RNA 50ppm K=0.1 SM+kinetin O.1lppm
R—100 | SM+RNA 100ppm K—=0 .01 SM+kinetin O.01ppm
GTR—10 GT+RNA 10ppm KR—1 K—0O .1+RNA 1lppm
GTR— 100 GT + RNA  100ppm KR—50 K—O .1+RNA 50ppm
GTR—1000 | GT-+RNA 1000ppm CE dehydrated coconut milk extract
SMcR—50 | SMc+RNA 50ppm SMC SMtCE
SMcAA SMC+aspartic acid 100ppm+glutamic

acid 100ppm+alanine 100ppm+ proline

50ppm+cystein 50ppm
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Table 2.

Pollen development in anthers cultured from meiotic stages
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Table 8. Pollen development in anthers

cul tured from

microspore stages
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Fig. 1, A) Developmental processes of excised anthers progressing favorably. B) Mean values of the deve-
lopmental duration measured on culture media. 1) duration (HR.), 2) culture media, 3) probable error, 4) num-

ber of individuals.
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Figs. 2-7. Abnormal phenomena of the pollen

development in cultured anthers. 2. Asynchronous
development of microspores in an anther, cultured
from tetrad stage for 118 hrs. on RE medium.
3. Z-nucleate long cells, cultured from tetrad stage
for 163 hrs. on SM medium. 4. 3-nucleate giant
cell, cultured from P, stage for 145 hrs. on SM
medium. 5. pollen tube germination of micro-
spores in anther, cultured from tetrad stage for
118 hrs. on RE medium. 6. Prochromosome-like
nucleus of microspore, cultured from the meiotic
2nd division for 48 hrs. on SM medium. 7. Meiotic
metaphase-like nuclei of microspores, cultured
from tetrad stage for 48 hrs. on ME medium.
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Summary

This paper was a report of the process of pollen development in the excised anthers of Tradescantia refl-
exa cultured in vitro. The standard medium employed was Taylor's medium, and this was supplemented
with a variety of elements such as amino acids, RNA, DNA, kinetin, yeast extract, malt extract, and so on
(Table 1). Of the media tested, the most effective combination of elements for anther growth was the one
supplemented by RNA, glutamic acid and tryptophan, while the standard medium plus kinetin was rather
effective for the micrdspore stage (Table 4).

Among the examples obtained so far, a few anthers attained the microspore liberation stage when the
culturing began at leptotene, and a few others attained the microspore mitosis stage from metaphase 1 stage,
though no anther cultured from the meiotic stage attained the mature pollen stage (Fig. 1A). The duration
of the anther development in culture media estimated from these results was roughly as follows; 90 hours
from leptotene to tetrad, 130 hours from tetrad to microspore mitosis, and 70 hours or more from microspore
mitosis to mature pollen stage (Fig. 1B).

From this study, it was suggested that there were at least four critical stages at which the development
of excised anthers tended to be arrested. These stages are zygotene~ pachytene, tetrad~microspore libera-
tion stage, late G, period of microspore interphase and early differentiating 2-cell pollen stage (Tables 2, 3).
The significance of these critical stages was discussed from a viewpoint of cell metabolism, especially the
DNA synthesis. In addition, some abnormal phenomena of the pollen development found in culture were

described (Figs. 2-7).



